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Abstract 
The purpose of this study was to identify the effectiveness of a learning management system called the eLearn@USM through 
usability testing. The researchers used the Technology Acceptance Model (TAM) to examine the usefulness and ease of using the 
eLearn@USM for students to participate in the forum discussion, blogs, and messaging system. In addition, the usability of the 
system was evaluated using heuristics by providing a set of tasks corresponding to the three sections based on scenarios. Eight 
university students were selected as the research sample to participate in this study. Data were collected through think aloud 
protocols, audio recordings, interviews, observations and a set of questionnaire and were analyzed descriptively. The findings 
showed that the effectiveness of the forum is moderate (mean=3.5) while the usefulness and ease of using the eLearn@USM 
were high with a mean value of 4.12 and 4.18 respectively. Overall, the study showed that the use of forums was more effective 
and attracted students’ attention. Compared to the use of blogs, the study found that the functions were similar to the forum and 
thus blogs were not as popular. Meanwhile the students preferred to use an external messaging system that they were familiar 
with rather than the one provided inside the eLearn@USM itself. 
© 2015 The Authors. Published by Elsevier Ltd. 
Peer-review under responsibility of Academic World Education and Research Center. 
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1. Introduction 
Learning management systems (LMS) have gradually paved its way into higher institutions of learning to not 
only augment on-campus courses but to deliver online courses as distance education. LMS as an application can be 
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used to manage training, administer online assessment and automate record keeping, besides document, track 
discussions, and host course materials.  
As part of Universiti Sains Malaysia’s (USM) e-Learning initiative, various proprietary and open source LMS 
was scrutinized to select the most workable system to be implemented at the university. According to Atan and Alias 
(2010), USM first implemented a LMS using Modular Object Oriented Learning Environment (MOODLE) at 
individual schools using their own servers between the years 2004 and 2009, before centralizing it at the university 
level. This is an effort to transform the teaching and learning approach to be student centered. Yahaya and Ning 
(2011) mentions that the main reason that universities implement e-Learning is to prepare a learning environment 
that is student-centered to allow students to generate their own knowledge and thinking without having to depend on 
lecturers. Atan and Alias further elaborated that a more systematic and structured e-Learning system was established 
in the academic session of 2009/2010 involving all schools at the USM main and engineering campuses with an 
average of 24% of students and lecturers accessing the system on a daily basis. This e-Learning system, 
eLearn@USM aims to inculcate the use of electronic methods of teaching and learning in courses offered to 
students. The Council of Information Technology at USM which is coordinated through several sub-committees 
includes the development of e-learning materials, technical aspects and training. The Council’s plan provides added 
value to the students through a network of support for eLearn@USM through USMNews, ePrints@USM as well as 
the Healthy Campus portal (http://apps-cfm.ump.edu.my). Recently, in 2012, the eLearn@USM was placed under 
the Centre for Development of Academic Excellence when it was first established to formalize the eLearn@USM.  
1.1. Background to the Problem 
The eLearn@USM has three target audiences: administrators, lecturers, and students. Different lecturers create 
their own learning environment with diverse requirements of their students. Some may just upload course materials, 
references and hyperlinks while others may require student to participate in various assignments or activities such as 
creating blogs and forum discussions.  
During the academic session of 2009/2010, there were 11,485 registered eLearn@USM users. One thousand and 
sixty seven were lecturers and tutors while the remainder was students (Atan & Alias, 2010). Table 1 shows the 
number of students from three campuses (the Main campus in Penang, the Engineering campus in Nibong Tebal, 
and the Advance Medical and Dentistry Institute in Bertam) who were using the eLearn@USM starting from 
academic session 2010/2011 until academic session 2014/2015. The numbers involved do not include students from 
the Health campus in Kelantan nor the students registered with the School of Distance Education at the main 
campus. 
At the beginning, we can see that there is a slight drop of students using eLearn@USM in the academic session 
of 2010/2011 from 7958 in Semester I to 7895 in Semester II.  Similarly in the academic session II of 2011/2012 
sees a 5 percent drop of students accessing the system from Semester I. Although the data shows a slight drop in 
Semester II users, this may be accounted for by the number of papers or courses offered than Semester I which is 
less. Nonetheless, there is a steady rise in the number of users in each year keeping the total number of students 
constant. An interesting find is that in the academic session of 2014/2015 the latest data shows that the number of 
student users was 13,896, a rise of 42.73 percent after five years; this is close to double. It is obvious that the 
students’ usage of the system is fairly high for each academic session and one of the determinants is the 
encouragement and involvement of lecturers and tutors. It is clear that this medium of accessing, sharing, and 
communicating information is important. However, to get an in-depth overview of the effectiveness as well as the 
features frequently used in the eLearn@USM, a usability study is undertaken. This is because in any system, the 
creator’s or designer’s mental model may differ from its users; therefore, through usability testing the user 
friendliness of the system and interface design can be identified. 
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Table 1. Students using the eLearn@USM system 
 
Year 1st Semester 2nd Semester 
2010/2011 7,958 7,895 
2011/2012 
2013/2014 
2014/2015 
9,677 
12,721 
13,896 
9,150 
11,380 
- 
.  
Hence, the purpose of this study is to examine the extent of the effectiveness of the eLearn@USM for students. 
The underlying model used is the Technology Acceptance Model (TAM) to ascertain the perceived usefulness (PU), 
the perceived ease of use (PEOU), and the satisfaction of using eLearn@USM system in the forum discussions and 
blogs. 
1.2. Research Questions 
Four research questions were formulated: 
1. To what extent is the effectiveness of the eLearn@USM for students to be involved in forum discussion? 
2. To what extent is the effectiveness of the eLearn@USM for students in using blogs? 
3. To what extent is the effectiveness of the eLearn@USM for students in using the messaging system? 
4. Do students feel that the eLearn@USM system useful to get information?         
2. Literature Review 
Usability testing is a common technique to evaluate the effectiveness of a user-centered design of a system. In 
this study the usability testing is used to get input from actual users of the system. Usability testing is crucial since 
the usability and usefulness of the system is dependent on users’ success in accomplishing given tasks. According to 
Schone (2008), the success and failure of a system will affect the productivity of the system. In turn, users will 
choose to use a system that is user friendly. 
To explain the acceptance of the eLearn@USM system, TAM was used. The existence of the portal allows the 
students to interact, change ideas between peers besides getting feedback, notes and others. Davis (1989) concurs 
that user acceptance acts as proof to their readiness in using technology to support their tasks. Owen (2010) 
suggested that forums is a platform for discussion and interaction between lecturers and students. Students can also 
post answers/feedback separately as an answer to a question or topic being discussed. However, there are 
researchers who postulates that there should be a moderator that is responsible to ensure that participants adhere to 
certain rules and discusses only the topic that has been posed while others are of the opinion that having a moderator 
tend to limit the students freedom of discussion. 
3. Methodology 
The method applied in this research is basically descriptive in nature. The usability of the system was evaluated 
using heuristics by providing a set of tasks corresponding to the three sections (forum, blog, messaging). Data were 
collected through think aloud protocols, interviews, observations and a set of questionnaire. In heuristics evaluation, 
Nielsen (2003) advocates that it is simple, quick, and cheap. Among the characteristics of heuristic evaluation 
includes: i) preparation of a set of test in the form of instructions, ii) the involvement of a small group of students to 
validate the test output, and iii) based on a standard protocol of tasks. The assigned tasks involve the use of forum, 
blog, and messaging system in the eLearn@USM. The main aim is to identify usability issues that may arise in the 
system so that it could be improved. Think aloud is used to elicit the students inner thoughts while going through the 
tasks assigned while navigating through the eLearn@USM system. It is an effective way to record immediate 
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feedback of the students. The researcher prepared an interview protocol to ensure that each student goes through the 
same procedure during the usability testing session especially in the interview questions and assigned tasks.  
3.1 Population and Sample 
The population for this study is USM students. Eight samples were purposively chosen: novice, average and 
expert users of the three sections. Novices were those who had not used any of the three sections, average users have 
used any of the three sections either inside or outside of the system, while expert users have used the three sections 
either inside or outside the eLearn@USM system. 
3.2 Research Instrument 
The interview question has two sections: A (Demographic) and B (5 point Likert scale statements on the 
effectiveness of the eLearn@USM system regarding the forum discussion, updating blogs, and messaging 
classmates).  
The instrument was adapted from Jamil@Amat and Retas (2011) with a reported reliability of D = 0.906 
3.3 Research Procedure 
Figure 1 illustrates the research procedure in the study. 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 1. Research Procedure 
4. Data Analysis 
The sample consists of three novice (N1, N2, N3), two average (A1, A2), and three expert (E1, E2, E3) users. 
They each answered the questionnaire, conducted the usability testing and interview session. 
4.1. Forum Discussion 
The first task on forum discussion requires that samples upload a picture and include a hyperlink into the forum 
discussion. All eight were successful in completing the task using the shortest path except for one who chose an 
alternate method. The fastest time recorded was 1min 23s by E1 while the slowest time was 11min 56s (N1). For 
novice N1 and N3, they spent time exploring and searching for the forum button/link since they were not familiar at 
all with the eLearn@USM system. Meanwhile, the average and expert users were more apt and used their mouse to 
choose specific buttons. Through the think aloud method, A1, N1 and N3 were not comfortable with the given task 
as they were not familiar with the system and do not know where to proceed. However, E1, E2, and E3 were all 
confident in using the system right from the beginning of the task. During the interview session, E1, E2, E3, A1, and 
A2 agreed and were interested in using the forum as a space to discuss among peers and lecturers. They mention that 
the forum is easy to use and helps in learning. In contrast, N1 mentioned that the forum space was uninteresting but 
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N2 and N3 states that encouragement from lecturers is crucial to make full use of the forum space. The overall mean 
for the effectiveness of the forum discussion is high, that is, 4.13. 
4.2.  Updating Blogs 
The second task involved updating a blog that was already created in the eLearn@USM system. Seven samples 
managed to update the blog except for N2 who incorrectly updated the blog at a different place. E1 and E3 chose the 
shortest path while A1, A2 and N3 used an alternative way by starting with the course link. The fastest recorded 
time was 30s completed by E1 but the slowest time recorded was 10 min by N1. The think aloud method and 
interview session revealed that E2, E3, N1 and N2 thought that the blog should not be included in the eLearn@USM 
since the application is similar to the forum. E2 and N1 further states that the use of the blog was not practical and 
many students did not know of its existence. N2 emphasized that the blog button was difficult to find. The overall 
mean for the effectiveness of the blog is a moderate low 2.73. 
4.3. Message Box 
All eight samples managed to create and send message through the message box. E1 took 29s to complete the 
task while N1 took 3min 3s. However they were not satisfied with the location of the message button which was 
under profile and suggested that it should be in the home page. From the interview all eight agreed to the use of the 
messaging box in the eLearn@USM system as it is easy to communicate with lecturers. However, E1 and N3 says 
that the message box is not practical while E3, A1, N1 and N2 says that their lecturers and they themselves prefer to 
communicate through Facebook. The overall mean for the effectiveness of the message box in the eLearn@USM 
system was a moderate of 3.5. 
4.4. Perceived Ease of Use and Perceived Usefulness of eLearn @USM 
The statement “I find that the eLearn@USM is beneficial in my course” has the highest score of 4.5 for PEOU 
while the lowest is the statement “The message box in the eLearn@USM makes it easier for me to communicate 
with my friends”. However, for PU, the statement “I know that eLearn@USM is a requirement for the courses that 
are registered at USM” registered a high 4.88.  
The overall mean for PEOU and PU of eLearn@USM is 4.18 and 4.12 respectively.  
5. Conclusion 
Based on the usability test, the eLearn@USM is found to be a medium for an online interaction with features like 
downloading information and the ease of communicating among students and lecturers. The researchers found that 
the majority of the sample has difficulty in finding the appropriate navigation buttons. Furthermore, samples must 
go through several steps to get to the proper sequence or the button/links in the interface. Majority of the samples 
face problems in terms of time and were confused in using the eLearn@USM. In addition, the button to go to the 
forum section did not attract the users. This demonstrates that the system seem less user-friendly. Samples 
specifically mention that they are more comfortable in using Facebook which is more informal.  
Overall, the study showed that the use of forums was more effective and attracted students’ attention. Compared 
to the use of blogs, the study found that the functions were similar to the forum and thus blogs were not as popular. 
Meanwhile the students preferred to use an external messaging system that they were familiar with rather than the 
one provided inside the eLearn@USM itself. 
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